Summary.-A study of 2072 children who developed cerebral or spinal cord tumours of varying degrees of malignancy before 15 years of age has shown that there is equally good representation of fatal and non-fatal cases in official registrations. Attack rates are higher for boys than girls and the prognosis is better for girls than boys. The risk of an early death is negatively correlated with age at diagnosis, and the risk of a late death shows the opposite relationship. These observations and a relatively high incidence of hindbrain tumours are suggestive of an embryonic origin for most of the cases.
THE OXFORD Survey of Childhood
Cancers, which covers England, Scotland and Wales, has just completed a follow-up studv of all the cases registered during life or after death in the period (study period) and thus discovered 2072 cases of intracranial or spinal cord tumours which were diagnosed within 15 years of birth. The following account of the group characteristics of children with these diseases is based on the original records of these cases (so-called National Series). As, however, registration of nonfatal cancers is not necessarily as complete as registration of fatal cancers, there will also be occasion to mention a series of 315 cases from the Manchester Hospital Region which were notified to a Children's Tumour Registry (Marsden and Steward, 1968) before the outcome was known (so-called Regional Series).
The 2 case groups overlapped but the Regional Series included 145 children who were the subject of an earlier followup studv by the Oxford Survey (195I61 registrations) , as well as 170 children included in the recent follow up of 1962-68 registrations. In the Regional Series there were 99 children who lived for at least 5 years after the tumours were diagnosed, and a further 12 who were still alive after 4 years (1968 registrations) ; in the National Series the corresponding numbers were 596 and 101 respectivelv. In the following account the combined groups of 111 and 697 cases will be designated 5-year survivors and the years of death of some of the 1962-68 live registrations will be known as the follow-up period.
Because the Oxford Survey was not in a position to identify cancer deaths after 16 years of age unless the children were registered as live cancer patients before this age, there were 4 components of the National Series (see Table I ). The largest of these included 1382 children who died before 16 years of age during the study period (A cases), and the second largest included 614 children who were registered as live cancer patients during the study period and were still alive at the end of the follow-up period (D cases). Besides these cases there were 76 children who were registered as live cancer patients during the study period and either died before 16 years of age during the followup period (B cases) or were over 16 years when they died (C cases). In short, all of the children in the Regional and National Series were under 15 years of age when the tumours were diagnosed, Table II ). The 2 sets of attack rates for the study period were verv alike and neither set showed any signs of a changing frequency of the tumours. Also, both sets showed that the risk of developing these tumours was greater for boys than girls.
According to the National Series and the Regional Series the prognosis for female cases was not only better than the prognosis for male cases, but also better in 1968 than in 1962-63. For the male cases there was little change in the prognosis during this period. In the Regional Series there was often a higher proportion of 5-year survivors than in the National Series. As, however, the differences confined to the female cases, they were probably the result of more chance variation in the smaller series than in the larger one.
The effects of age and sex on the probability of surviving for one month, 12 months and 5 years are shown in Table III . The proportions of one-and 12-month survivors were similar for the male and female cases, also for 5 to 9-year old cases and older cases. There was, however, a relatively small chance of surviving for one month or 12 months if the tumour was diagnosed within 3 years of birth, and deaths more than 5 years after the tumours were diagnosed were a special risk of boys between 5 and 9 years of age.
For the reasons already given, the National Series was unsuitable for observing the full effects of age on the probability of surviving for several years. But it was possible to see that fatal cases with intervals of more than a year between diagnosis and death (so-called late relapses) were more likelv to affect children who developed tumours between 5 and 9 years of age than younger cases. In Table IIV ).
In the National Series more than half of the accurately positioned tumours originated in the cerebellum (450) or pons (7 0 ), and less than a quarter originated in the midbrain (90//o) or cerebral hemispheres (140 ). The remaining cases either had no record of the precise position (60o) or they involved the spinal cord (30) and other structures attached to or embedded in the brain (160°/o). The cerebellar tumours were younger (77 months) than average (82 months), and had an exceptionally high sex ratio (1.42). The tumours of cerebral appendages included a high proportion of 5-year survivors (5150/o) and the cerebral tumours were older than average (89 months).
The more detailed classification shown in Table V In 4 respects-age at diagnosis, sex ratios, proportions of 5-year survivors and later deaths-medulloblastomata reresembled ependymomata; pontine gliomata resembled nonspecific gliomata and astrocv-tomata resembled tumours of cerebral appendages. Nevertheless, no one of these characteristics was a reliable guide to the prognosis. For example, the astrocy-tomata had proportionally 10 times as many 5-vear survivors as the pontine gliomata, but they were both older than average (90 and 91 months respectively) and both had relatively low sex ratios (1-08 and 1.07). Rathke pouch tumours and optic nerve tumours recorded a higher proportion of 5-year survivors than deaths; but the first of these diagnostic groups was older than average (99 months) and had a high sex ratio (15-6) and the second was younger than average (74 months) and had an exceptionally low sex ratio (0-70).
Although the fact that some tumours developed earlier than others was no guide to the prognosis, it was still necessarv to explain why the younger cases in the National Series were less likely to experience a late relapse than the older cases (see Table III ). To discover whether this difference was merely the consequence Deaths within a month of diagnosis were more likelv to be affected by these variables than later deaths, and medulloblastomata and ependvmomata probably have more in common than other tumours.
So it was finally decided to repeat the analysis of late relapses, substituting one-month survivors for all cases and excluding all cases with follow-up periods of less than 5 years (see Table VI 
DISCUSSION
The discovery of an association between late relapses and age which runs counter to the association between early deaths and age is important for two reasons. Such an association provides further evidence that childhood cancers are the result of foetal lesions (Stewart and Kneale, 1970; Fedrick and Alberman, 1972;  Adelstein and Donovan, 1972; Bithell, Draper and Gorbach, 1973) ; and makes it reasonable to assume that there is a connection between the high frequency of cerebral tumours in children and the relatively early development of this part of the brain (Hamilton, Boyd and Mossman, 1972) .
The morphological characteristics of childhood tumours are strongly suggestive of an embryonic origin (Bodian, 1965) , and the relativelv late onsets of the cancers caused by obstetric radiographv (Stewart and Hewitt, 1965; Stewart and Kneale, 1970) suggest that the usual time for initiating an embryonic tumour is much nearer the beginning than the end of the possible time periods (Willis, 1967) . 
